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Reference No. J5145 Dispatch No. 119030 

Dispatch Date: April 16, 2002 

Decision of Refusal 
Patent Application No. 2000-338177 
Drafting Date: April 12, 2002 

Examiner of JPO: Masaki Shibanuma 7523 3S00 

Title of the Invention: Vacuum Processing Device and 

Vacuum Processing Method for 

Substrate 

Applicant: . Hitachi Ltd. 

Agents: Katsuo Ogawa (and another person) 

This patent application is refused for the reason as 
stated in the notification of reason (s) for refusal dated 
December 14, 2001. 

The argument and amendment have been examined, but no 
basis sufficient to overthrow the previously given 
reason (s) for refusal has been found. 



Remark; 

A technical concept that n a substrate is transferred 
one by one from any location in a cassette to said load 
lock chamber" is a well-known art (if necessary, refer to 
the publication of unexamined Japanese Patent application 
No. Hei 1-170013) and another technical concept that "a 
substrate is recovered one by one to an original position 
of the original cassette" is also a mere well-known 
conventional means as described in the previous cited 
document 3 . 
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In addition, it is deemed that a technical concept that 
xx the cassette having all the substrates processed therein 
is recovered from said cassette table and another cassette 
storing a not-yet processed substrate therein is mounted 
on said cassette table" to enable itself to be processed 
continuously is a mere technical matter that persons 
skilled in the technical field can naturally expect. 



I certify that matters described above are identical with 
the original file. 

Date of certification: April 15, 2002 

Administrative Official of Ministry of Economy , Trade and 
industry Yoshimasa Tsukamoto 
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Japanese Unexamined Patent Publication No. Hei 1-170013 
Publication date: June 5, 1989 

Patent Application No. S62-328921 
Patent Application date: Dec. 25, 1978 
Inventor: Shinji Inoue 

C/O Teru Kyushu KK 
2655, Tsukure, Kikuyo-Machi , Kikuchi-Gun, 
Kumarnoto-Ken r 
Applicant: Teru Kyushu KK 

2655, Tsukure, Kikuyo^lachi , Kikuchi-Gun, 
Kumamoto-Ken , 
Agent: Patent Attorney; Kazuo Moriya 

1. TITLE OF THE INVENTION 
Wafer Transfer Method 

2. WHAT IS CLAIMED IS: 

1 . A wafer transfer method for executing a treatment conforming to 
the predetermined sequential order in the process for sequentially 
pre-processing a plurality of wafers acccnrnodated respectively within 
a plurality of cassettes. 

2 . A wafer transfer method according to claim 1 , wherein said cassette 
includes an identifying part to be recognized and said identifying part 
is recognized with a recognizing means provided within each treatment. 
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3. A wafer transfer method according to claim 1, wherein said wafer 
is provided with an identifying part to be recognized and is recognized 
with a recognizing means provided within each treatment. 

4 . A wafer transfer method according to claim 1 , comprising a cassette 
in which each of two poles is formed of a plurality of linear bar bodies 
arranged in parallel in the cross -member form and said linear bar bodies 
of different poles respectively form pairs to place a wafer and two transfer 
arms provided with a vertical mechanism and a rotary mechanism to have 
an attracting port at the end part thereof in order to take out the wafer 
at the predetermined position and accommodate the wafer to the predetermined 
position with said arm located at the position not contact with said pole 
during rotation. 

3- DETAILED DESCRIPTION OF THE INVENTION 

[Industrial Field of Utilization] 

The present invention relates to amethodof transferring a treatment 

ob j ect . 

[Description of the Prior Art and Problem to be Solved by the Invention] 
In a semiconductor device maker, wafers are generally manufactured 
and treated through the treatments such as resist coat, etching, ion 
implantation, diffusion, oxidation, metal film evaporation and 
photolithography or the like. 

In such a series of manufacturing processes, a plurality of wafers 
are accomodated within a cassette including an accommodat ion groove formed 
in the multiple stages at the internal wall thereof and are then sequentially 
transferred to each treatment. The cassette accommodating the wafers is 
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used inplural numbers and wafersaremanufactured through the pre-processing 
stages as explained above. Therefore, it is essential that the correct 
treatment sequence is assured and historical record of wafer is obvious. 
When many cassettes are" used/ there rises a demerit that if the cassette 
does not have a recognizing means, the processing sequence of cassettes 
may be changed and thereby treatment sequence of wafers is also changed. 
Moreover, within a certain treatment, a cassette is accommodated within 
the cassette accommodating part, the cassette is moved vertically and 
the wafers are transferred with a transfer means such as a belt conveyor 
or the like provided at the lower side of the cassette. 

However , this method also has a demerit that the treatment sequence 
is changed because the wafers are taken out sequentially f ran the lower 
side of the cassette and are accommodated from the upper side of the cassette . 
Moreover, the other method has also been proposed in which the wafers 
accommodated within the accommodation groove at the internal side of the 
cassette are taken out with a take-out mechanism. But, this method also 
has a demerit that since the wafers are accommodated or taken out without 
confirmation (with a blind operation) under the assumption that the wafer 
accommodating position and accommodation interval are constant, if a wafer 
is broken or missed in the sampling inspection, for example, the wafers 
cannot be acccmnodated or taken out at the correct position. 

Particularly, when the wafers are treated in the small-quantity 
and multiple-kind treatment corresponding to ASIC, transfer error due 
• to a non-attendant transfer vehicle in the manufacturing line and a transfer 
error due to the manufacturing apparatus are often generated. Even in 



this case, since the treatment is always desirable to be executed for 
the same kind in the same processing condition, the re-arrangement of 
the treatments is requested. 

It is therefore an object of the present invention to provide a 
wafer transfer method which can eliminate the demerits explained and is 
capableof sequent ia llytransf erring the wafers in thepredeterrnined sequence 
in each treatment. 
[Means for Solving the Problems] 

In order to attain the obj ect explained above , the present invention 
is characterized in that wafers treated in the predetermined sequence 
in each treatment to sequentially execute the pre-process of a plurality 
of wafers accommodated respectively within a plurality of cassettes. 

Particularly, the present invention is also characterized in that 
the cas sette s and wafers are provided with an identi f y ingpa rt to be r ecogn i zed 
and the identifying part is recognized with a recognizing means provided 
within each treatment. 

Asamethodtorealizetheobjectexplainedabove, thepresentinvention 
discloses a wafer transfer method comprising a cassette in which each 
of two poles is formed of a plurality of linear bar bodies arranged in 
parallel in the spiral form and the linear bar bodies of different poles 
respectively form pairs to place a wafer and two transfer arms provided 
with a vertical mechanism and a rotary mechanism to have an attracting 
port at the endpart the reof in order to take out the wafer at the predetermined 
position and accommodate the wafer to the predetermined position with 
the arm located at the position not contact with the pole during rotation. 



[PREFERRED EMBODIMENT] 

A preferred embodiment: of the method of the present invention will 
be explained with reference to the accompanying drawings . 

An identifying part indicating a kind of wafer and a lot number 
can be formed, as an identifying part of cassette and wafer, by utilizing 
a method in which a plurality of small holes are perforated and are combined 
to indicate barcodes and analog values or only the number or symbol is 
given to such holes. Fig. 1 shows an example in which a barcode (a) is 
attached to a cassette 1 and a wafer 2. In the wafer 2, such identifying 
part may be formed along an orientation flat portion. 

As a recognizing means for recognizing such identifying part, an 
optical information processing device or the like is used. A cassette 
recognizing method using the optical information processing device will 
be explained with reference to Fig. 2. 

In Fig. 2 , the cassette 11 accommodating the wafers Whaving completed 
the processes , for example , the resist coating process and exposure process 
in the wafer processing devices A and B is provided with an attached tabular 
member a 'on which upper surface the small holes are perforated as the 
identifying part. The cassette 11 is transferred with the transfer belt 
b, recognizedwiththeopticalinformationprocessingdevice4asarecognizing 
means to recognize the tabular member a' as the recognizing portion and 
with a reflecting plate 5, The transfer destination of each cassette is 
determined based on an instruction from a dictionary of the process sequence 
for each cassette which has been previously edited by the CPU . The cassette 
is then transferred to the processing device C in order to execute the 
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next: process of the wafers W. 

The optical information processing device 4 .radiates a laser beam 
from a laser beam emit ring port 6 to irradiate the tabular member a' on 
the cassette 11 in order to optically detect the boring position with 
an ITV camera (not illustrated) using the beam reflected from the reflecting 
plate 5 . A detection output signal is compared with the previously stored 
recognition dictionary and the matched dictionary content is outputted 
as a recognition information . Moreover, anoutput of the optical information 
processing device 4 is connected to a memory (not illustrated) in which 
the cassette processing sequence is stored and thereby this cassette 
processing sequence can be outputted. In the case where the cassette is 
transferred to the next development process (not illustrated) after the 
process with the device C for the next process , for example, with the 
UV-setting process with these recognition means or transferred in direct 
to the developnent process (not illustrated) , the cassette which should 
be transferred is searched. When the cassette of the correct sequence 
is recognized, this cassette is transferred in direct, but when the cassette 
of erroneous sequence is recognized, this condition is indicated with 
a means , for example, a buzzer or the like (not illustrated) . A3 explained 
above , the cassette can be recognized and processed in the correct cassette 
processing sequence. 

As another embodiment of the cassette recognition method, it is 
proposed to use a cassette station which is a buffering mechanism. This 
cassette station will be explained with reference to a perspective view 
of the cassette station shown in Fig. 3. The cassette disposition locations 
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21 to 27 are defined on the cassette station 20 and the cassettes 11 on 
which the identification portion , for example, a barcode (a) is attached 
are disposed to these locations 22 to 27. The cassettes accommodating 
the wafers processed in the wafer processing device D are disposed with 
a robot arm 21 to the cassette disposition locations 22 to 27 on the cassette 
station 20. The disposed cassettes are transferred to the processing 
apparatus E of the next process in the correct transfer sequence because 
the attached barcode a-1 is read with irradiation of a laser beam from 
the optical information processing device 41 provided at the end point 
of the robot arm 21. 

The barcode a-1 may be read by moving the robot arm 21 for irradiation 
with the laser beam or by rotating the cassette station 20 through connection 
of the cassette station to a rotating mechanism. Moreover, it is also 
possible to read the barcode attached at the position a- 2 of the cassette 
by utilizing an optical information processing device in place of that 
providedattheendpointof therobotarm. Theoptical information processing 
device 42 is connected to a memory (not illustrated) storing the cassette 
processing sequence in order to recognize the cassette processing sequence. 

In above embodiment, the treatment sequence is designated with the 
identifying part such as barcode af f ixed to the cassette but when a treatment 
as shown in Fig. 2 is executed with only a unit of device such as the 
devicesDandE , the treatment sequencemaybe designated with the disposition 
locations 22 to 27 on the cassette station 20. 

It is of course poss ible , in addition to the enbodiment of the transfer 
method including a cassette recognizing means, to transfer the cassette 
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based on the judgment of a worker by comparing the cassette treatment 
sequence with the cassette treatment sequence previously stored. 

Moreover , as the other embodiment of the transfer method including 
a wafer recognizing means , an embodiment of a transfer apparatus to realize 
the transfer method including a means for recognizing the wafer treatment 
sequencedependingontheaccorrmodationlocations of waferswillbe explained 
with reference to the front elevational view of Fig. 4 (a) , a cross-sectional 
view of Fig. 4 (b) and a side elevation of Fig. 4 (c) . Namely, an embodiment 
of taking out the wafers of the same kind when the wafers of different 
kinds are accommodated within a cassette corresponding to ASIC will then 
be explained. 

In Fig. 4(a) , Fig. 4(b) and Fig. 4(c) , the cassette 30 is formed 
of two poles 32 and 32 (a) fixed by a bottom plate 31 and an upper plate 
31 (a) and a linear bar body 33 provided in parallel like a cross-member 
to the poles 32 and 32 (a) andawaferW is a ccommoda ted on the plane determined 
bythelinearbarbody33, Awaf eraccommodationarm34providinganattracting 
port (not illustrated) connected to attracting device (not illustrated) 
at the end point of the backward direction of the pole 32 is coupled with 
a vertical drive and rotary drive mechanism 34 (a) and the wafers transferred 
with a recipient belt 36 are attracted with the wafer accommodation arm 
34. Moreover, a wafer take-out arm 35 providing an attracting port (not 
illustrated) coupled with an attracting device (not illustrated) , like 
the wafer accommodating arm 34 , at the forward direction of the pole 32 (a) 
isconnectedtotheverticaldriveandrotarydrivemechanism35 (a) ; Thereby, 
the attracted wafers can be transferred on the transfer belt 37 . The wafer 



transfer apparatus is connected with a memory to store a accomrKxlatiag 
stage 33 of the cassette 30 which is the accomodation position of wafer 
W. Accordingly, the wafer can be taken out from the desired accommodation 
position. 

The wafer transfer method in the wafer transfer apparatus structured 
as explained above will be explained. When a cassette 30 accommodating 
wafers is accommodated to the cassette accommodating part in a process 
of the pre-treatment, the wafer take-out arm 35 is lifted with the vertical 
drive mechanism 35 (a) . When the arm 35 reaches the target accommodation 
stage in which the wafer W which should be treated first is accommodated , 
the take-out arm 35 is rotated with the rotary drive mechanism 35 (a) to 
reach the position of wafer W by drawing an orbit 35 (c) to attract the 
wafer W . Thereafter , the take-out arm 35 (c) is rotated again in the inverse 
direction by drawing the orbit 35 (c) and is lowered to the position of 
the transfer belt 37 with the vertical drive mechanism 35 (a) . When the 
take-out arm 35 is placed in contact with the transfer belt 37 , the attracting 
operation is stopped and thereby the wafer W is left on the transfer belt 
37 and it is then transferred to the processing device with the transfer 
belt 37. With repetition of the operation explained above, the wafers 
may be treated in the correct treatment sequence. 

The wafers having completed the treatment in the processing device 
are transferred with the recipient belt 36 and are then attracted with 
the accommodating arm 34 . This accommodating arm 34 is raised up to an 
any desired vacant stage with the vertical drive mechanism 34 (a) . When 
the accomodating arm 34 reaches the target stage, it is rotated to draw 



an orbit 34 (c) with the rotary drive mechanism 34 (a) . When the wafer has 
come to the accommodation position , the acccmnodating arm accormvodates 
the arm by suspending the attraction. The arm 34 is in turn rotated to 
draw the orbit 3 4 (c) wi th the rotary drivemechanism34 (a) after accomodation 
of the wafer and is then moved downward until it is placed in contact 
with the recipient belt 36 . With repetition of the operation explained 
above, the wafers can be sequentially accommodated in the predetermined 
sequence . 

The method for sequentially taking out or accommodating the wafers 
from or to the cassette acconmodating stage in the correct wafer treatment 
sequencehasbeenexplained above , but thewaf ers canof course be accommodated 
and taken out to and from an any accommodating stage even in the case 
of the sampling test or the like. 

In addition to the transfer method utilizing a treatment sequence 
recognizing means depending on the wafer accommodating position explained 
above, it is also possible that the wafers are identified and transferred 
by irradiating , in each processing device, the identifying part on the 
wafer such as the barcode or combination of the positions of a plurality 
of small holes perforated with a laser beam using the optical information 
processing device. 
[Effect of the Invention] 

According to the present invention, an identifying part to be 
recognized is provided to a cassette and a wafer, the treatment can be 
executed in the correct sequence without changing the wafer treatment 
sequence in the treatment sequentially executed for the wafers . Therefore , 
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even when the wafer may be broken during the treatment or when the sequence 
is changed in the sampling inspection, the wafers may be transferred 
sequentiallywithoutover lapped acccrTmodationthereof totheaccorrmodation 
stage of cassette or missing of accommodation. Moreover, if a trouble 
occurs during the manufacturing process, historical record of wafer can 
be known and therefore the adequate treatment can be conducted. 

In addition, when it is requested to change the wafer treatment 
sequence upon knowing the wafer treatment sequence or when it is requested 
to accommodate the wafer to the desired location in the cassette, the 
wafer treatment sequence can be changed freely, 
4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1(a) and Fig. 1(b) are diagrams showing an embodiment of a 
wafer and a cassette of the present invention. 

Fig. 2 and Fig. 3 are diagrams showing an embodiment of the cassette 
transfer method of the present invention. 

Fig. 4(a) , Fig. 4(b) and Fig. 4(c) are diagrams respectively showing 
an embodiment of the wafer transfer method of the present invention, 

1, 11, 30.....Cassette; 
2..-. Wafer; 

4, 41, 42...,.Optical information processing device; 

5. -.P^eflecting plate; 

20 Cassette station ; 

21. ....Robot aim; 

22 to 27.._..Cassette disposition location; 
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32, 32 (a).., .Pole; 
33..— Linear bar body; 
34.... Accommodating arm; 
35.....Take-out arm; 

34(a) , 35 (a) .....Vertical and rotary drive mechanism; 

34 (c) , 35 (c) .....Orbit; 

36..-..Recipient belt; 

37.....Feed belt; 

a r a-1 , a-2..-. Bar code ; 

a '.....Tabular member (to which small holes are perforated) ; 
A, B, C, D, E..„Processing device; 
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